Many recent communications to the medical literature on primary atypical pneumonia have emphasized the difficulty of differentiating that disease from other pneumonic consolidations from the roentgenogram I t is generally recognized that the various pulmonary inflammations do, on x-ray examination, have a tendency to group types: there are so-called "typical" pictures for pneumococcal lobar consolidation, for broncho-pneumonia, or for chronic Friedlander's bacillus pneumonia. But the intergroup resemblance is so closely akin to the intragroup resemblance, with considerable overlap, that the usual inability or justifiable unwillingness of the roentgenologist to make an etiologic diagnosis of the acute pneumonic process on an x-ray film is immediately apparent.
I t has been shown, for example, by Stein and Kresky4 that in the early and resolving stages of pneumococcal pneumonia it is impossible to distinguish the infiltration from that of atypical pneumonia. Lobar consolidations of non-pneumococcal origin occur frequently, as do segmental or lobular consolidations of both bacterial or virus origin. Thus, it has been made increasingly clear that the nature of an acute pulmonary inflammation is a clinical problem. The various clinical studies, bacteriologic studies of the sputum, laboratory examinations of the blood, including cold isoagglutinin studies, and when indicated, special skin tests, should determine the etiology. The roentgenogram is then used to aid in determining the extent of the process, the efficacy of therapy, the rate of recovery, and the presence of complications and sequelae. Once determining that a "pneumonia" is present, the roentgenologist's task is almost purely a descriptive one. This, of course, excludes those cases of chronic pulmonary inflamrnations when the roentgenologist may be of inestimable aid in determining the ultimate diagnosis.
A term used frequently is "pneumonitis." This is employed by some as generally synonymous with "pneumonia," by some as synonymous with primary atypical pneumonia, and by many as *From the X-ray Department, USN Training Center, San Diego 33, Calif. a diminutive, usually meant to indicate a "small area of consolidation." Because of this multiplicity of usages, it is suggested that the term "pneumonia" be solely employed to denote any parenchymal inflammatory process of bacterial, virus, Rickettsial, or unknown origin, exclusive of the nontuberculous mycotic diseases, tuberculosis, and frank pulmonary abscess.
In some pulmonary diseases, notably tuberculosis, reasonably accurate predictions concerning the course of the disease, recovery rate and prognosis can be furnished by the roentgenologist on the basis of the roentgenographic characteristics of the lesion. The present study of 1857 cases of penumonia, occurring in a large Naval recruit training center, was made in an effort to determine whether, purely from a roentgenographic point of view, the distribution of involvement in primary atypical pneumonia of unknown etiology bears any relation to the course of the disease, the presence of complications, the rate of recovery, and the end results.
Method: From January 1, 1945 to July 31, 1946, 29,948 patients received diagnostic roentgenographic examinations by the x-ray Department. Of this number, 1857 had a roentgenographic diagnosis of "pneumonia." From this number were discarded all those cases clinically diagnosed as lobar (pneumococcal) pneumonia, bronchopneumonia complicating the exanthemata, postoperative pneumonia, and all pneumonias of determined or undetermined origin lacking adequate follow-up studies to the conclusion of the disease. This left a total of 855 analyzable cases of pneumonia clinically diagnosed as "primary atypical pneumonia of unknown etiology." These cases were all of males, ranging in age from 17 to 35. No attempt was made in this study to correlate the patient's age with the disease. No deaths occurred in this series.
As a routine procedure, all individuals having moderate or severe respiratory symptoms, with or without demonstrable abnormal physical signs in the cllest, were examined by 14 x 17 chest roentgenograms. In this way many clinically unsuspected cases of "small patches of consolidation" were uncovered especially during the months of February-May 1945 and December 1945-March 1946, when the incidence of primary atypical pneumonia a t this station reached epidemic proportions. Once a roentgenographic diagnosis of pneumonia was obtained, the patient was re-examined by x-ray a t intervals of from 5 to 10 days (most usually every 7 days) until roentgenographic evidence of complete resolution was obtained. This was performed despite clinical evidence of recovery. No effort was made to correlate clinical evidence of recovery with radiographic recovery, but as a general observation, the former occurred earlier than the latter.
When the findings on the original roentgenogram were equivocal, re-examination was performed in 48 to 96 hours. If there were clinical evidence of complications, recurrences, reinfections or "spreads," then re-examinations including oblique, lateral, and stereoscopic projections were obtained as indicated. Fluoroscopic examinations were performed in selected cases.
Findings: According to the x-ray findings, these cases were placed into two main groups ( Table 1 ) : those showing unilobar involvement throughout the course of the disease, and those having multilobar involvement. The ratio of unilobar cases to multilobar cases was 4.4: 1. Of the unilobar cases, the incidence of occurrence in the upper lobes and in the right middle lobe was almost equal, and by far, the majority of cases involved one of the lower lobes, with almost equal incidence in these cases. Of the multilobar The entire right lung was involved only twice, and the entire left lung was involved 4 times. All five lobes were involved in 4 cases, and all other multilobar combinations occurred in 53 cases.
I n 18 cases, a n incidence of 2.1 per cent recurrences occurred. For the purpose of this study, a recurrence was defined as a reconsolidation of the same lobe or portion of the lobe during resolution, or re-consolidation after resolution but before complete subsidence of clinical signs or symptoms. A patient, once discharged as recovered, was treated as a new case if he developed pneumonia after radiographic and clinical recovery. Table 2 shows the number of cases, location, average time of recurrence after initial roentgenographic diagnosis of pneumonia was made, and the average total clearing time.
I n 27 cases, or 3.1 per cent, reinfections or "spreads" occurred. A reinfection, or "spread" was defined as involvement of one or more originally uninvolved lobes during the disease, or after roentgenographic resolution but before subsidence of clinical signs or symptoms. In 13 of the 27 cases thus recorded ( Table 3) "spread" occurred from one lower lobe to the other.
Complications occurred in 108 cases (Table 4) . Pleurisy, as evidenced by parietal pleural thickening, interlobar septa1 thickening, and blunted costophrenic angles, but without evidence of free pleural or interlobar fluid, occurred 35 times, or in 4.1 per cent. Free pleural fluid was present in 58 cases, 53 of which were with ipsilateral pneumonia, 3 with contralateral pneumonia, and in 2 cases bilateral effusion occurred. In 12 cases unilateral effusion occurred with bilateral pneumonia.
When, in the course of a pneumonia, a contralateral effusion occurred, as in the above mentioned 3 cases, as well as in the 2 cases of bilateral effusion, there arose the question of "idiopathic" pleural effusion of tuberculous origin. All 5 such cases promptly recovered; the period of observation was limited only to the acute process, but it was reasoned clinically that the effusion was purely on the basis of the inflammatory process, and thus the patient was released to duty when clinically and roentgenologically recovered. Re-examination a t a later date was usually suggested.
Interlobar effusion was present 4 times, once in the left septum, once in the right major septum, and twice in the minor septum. Loculated pleural fluid developed twice, in both cases on the right side.
Partial atelectasis occurred 5 times, an incidence of 0.5 per cent. Partial atelectasis of the right lower lobe occurred twice, and there was one case each involving the right upper, right middle, and left lower lobes. One case of complete atelectasis of the right logcrer lobe occurred.
Movitt7 has reported two cases of spontaneous pneumothorax in adults with pneumonia. This complication, producing a 30 per cent collapse of the right lung occurred in .one case of right lower lobe pneumonia. Pericardial effusion, observed clinically and roentgenographically, was present in one case. One case of spon- Infiltrations of an acute pneumonic nature, especially in the upper portions of the lung fields, have frequently been confounded with active tubercu10sis.l~~ Lesions of primary atypical pneumonia frequently resemble the "typical" soft exudative reinfection apical or subapical tuberculous process. These are seen in serial films to resolve with the expected rapidity of a pneumonia, under proper therapy. Reinfection tuberculosis was thus suspected 35 times in this series. Twenty-one cases of right upper lobe pneumonia, and 14 cases of left upper lobe pneumonia were acid-fast suspects. None, after intensive clinical and laboratory studies, proved to be tuberculosis. All lesions resolved completely. No case of active tuberculosis was present in the entire series.
The end results are shown in Table 5 . Of these cases 90.0 per cent had roentgenographically completely normal lung fields, without evidence of permanent or semi-permanent changes. Four and nine tenths per cent retained parietal pleural thickenings (as evidenced by viscero-parietal diaphragmatic "tentings," thickening of the axillary pleura, or blunted costophrenic sinuses). Interlobar pleural thickenings remained in 6 cases, and localized parenchymal fibrotic changes remained in 12. These latter categories should possibly have had further roentgenographic studies a t a later date to determine whether such changes that were demonstrated were of a permanent or semi-permanent nature; such studies, however, were impracticable because of the brevity of the training period for these men, and were, in general, only suggested in the patient's medical record for the cognizance of his future medical officer. Suspected bronchiectasis posed some unusual problems. Prolongation of the clearing time, especially in lower lobe pneumonias, -coupled with clinical evidence of protracted respiratory infection usually aroused suspicion. Equivocal or deceiving findings in bronchography during or soon following a severe acute respiratory infection have led to the recognition of so-called "pseudobronchiectasis." Bronchography was thus not attempted until good and sufficient proof existed clinically that the disease had progressed into a subacute or chronic process, and roentgenographically that little or no progress toward resolution was taking place. Bronchography therefore was postponed until 30-60 days had elapsed after the onset of the illness. Four cases of bronchiectasis, an incidence of 0.5 per cent, were obtained. Thirteen others were suspected, but unproved, and after a prolonged hospitalization and convalescence they recovered; the recommendation that further studies a t a later date be instituted, if indicated, was usually made ( Table 6 ). The 4 cases of bronchiectasis represent the only cases not returned to their Naval duties as cured (Table 7) . Re-examination a t a later date was advised to determine the permanency of the bronchiecta~is.~~~ Cases discharged as recovered numbered 851. Table 8 shows the analysis of these cases, with reference to man-days of roentgen- ographic clearing time, and the average clearing time. These cases were placed in three groups: those with uncomplicated pneumonia, those with pneumonia and pleurisy, and those with pneumonia and pleural effusion, all in relation to the lobar distribution of the pneumonic process. Of course, the actual duration of the pneumonia before roentgenography in any individual case could not be determined; similarly, since it obviously was impractical to obtain films at intervals more frequent than 5-10 days, the actual day of resolution could not be determined either. I t was reasoned that these two incalculable factors would naturally balance each other, and thus they are neglected in this study. Clearing time by x-ray, from the time the lesion was first discovered, was found to take any time from 2 to 88 days. No significant difference in clearing time for uncomplicated pneumonias in relation to the lobe involved was found, except for bilateral lower lobe involvement which took an average of 2.4 days more to clear. Approximately 5 days longer on the average was required for resolution if pleurisy or effusion occurred. No significant over-all difference in average clearing time for all cases, with and without complications, in relation to the lobe involved, occurred. A general overall average of 15.2 days was required for x-ray resolution for the entire series of 851. CONCLUSIONS The distribution of involvement of primary atypical pneumonia apparently bears no startling statistical relation to the course of the disease, including the incidence of recurrence and reinfection, and thus there is little predictability in any individual case. Seventy-five and two tenths per cent of the cases involved one or both lower lobes. The general over-all average roentgenographic recovery rate for 851 recovered cases was 15.2 days; for uncomplicated pneumonia 14.7 days; for pneumonia with pleurisy 19.4 days; for pneumonia with effusion 19.3 days. Pleurisy did not occur with right upper or middle lobe pneumonias, and only once with a left upper lobe pneumonia. Effusion did not occur with right upper lobe disease, and only twice with right middle lobe. involvement (4.2 per cent), but with the same incidence as in right lower lobe pneumonia. Bronchiectasis was suspected 13 times (12 in lower lobe involvements) and proved 4 times, 3 in the left lower and 1 in the right lower lobe. Seven hundred and seventyeight cases, 90.9 per cent, had completely normal roentgenograms on recovery; minor postinflammatory changes were present in 60 cases, and these were exclusively the result of lower lobe pneumonia~. Bronchiectasis in 4 cases was confined to the 1ower.lobes. CASE REPORT W. J. S., an 18 year old white male Naval recruit was admitted on April 25, 1946 complaining of malaise, coryza, dryness of the throat, and a cough of two weeks' duration. The cough had been treated symptomatically for one week but had become progressively worse and was associated with slight dyspnea on effort. No chest pain was present and he had experienced no recent chest trauma. The cough was only slightly productive of non-bloody non-frothy mucoid sputum. A 35 mm. photofluorographic chest film in March 1946 on enlistment, was negative. The past history was non-contributory .Physical examination revealed a temperature of 101 degrees F., pulse rate of 110, respiratory rate of 22. There was no cyanasis. Subcutaneous crepitus was demonstrated on both sides of the neck, shoulders, and upper thorax anteriorly and posteriorly. Moderate injection of the pharynx was present. Diminished breath sounds, slight increase in tactile fremitus, and scattered moist rales were present in the left chest posteriorly below the scapula and in the axilla. The heart was normal, except for tachycardia! The remainder of the physical examination was not remarkable. The findings -were considered inconsistent with a spontaneous pneumothorax and consistent with an atypical pneumonia. The red blood cell count was 4,206,000 per cmm., with 13.0 gm. hemoglobin. The white blood cell counts ranged between 10,500 and 12,700 per cmm., with a normal differential count. The urinalysis was normal. Chest x-ray examination on admission revealed a flocculent increased density a t the left base and behind the left heart border. No evidence of pneumothorax was present. No fracture of the rib cage was visualized. The heart and mediastinal structures were normal in size and contour. A fairly marked subcutaneous emphysema of the soft tissue planes of the neck, supraclavicular regions, and the upper portions of each side of the thorax was present.
It was assumed that a spontaneous pneumothorax had occurred during the period of ambulatory treatment, and that it had absorbed before the initial roentgenogram was obtained. It was reasoned further that the point of the pneumothorax occurred where the visceral and parietal pleura were both densely adherent to the chest wall in order for air to escape into the tissue planes. The subcutaneous emphysema disappeared in 5 days and the patient became afebrile in 4 days. Partial resolution of the pneumonic process occurred until May 31, 1946, 36 days later. Thereafter, no further clearing of any significance occurred. The patient began to experience paroxysms of violent coughing which gradually became productive of mucoid and mucopurulent sputum. The sputum was never copious; no acid-fast bacilli were found on repeated examinations. On the 57th day, bronchiectasis was entertained as a roentgenographic diagnosis. Repeated short febrile episodes thereafter delayed bronchography until the 68th day. Instillation of iodized oil into the bronchial tree revealed saccular bronchiectasis of the axillary and posterior branches of the left lower lobe bronchus.
SUMMARY
This study is a statistical analysis of 855 cases of primary atypical pneumonia of unknown etiology. It was undertaken to determine whether, from a roentgenographic point of view, reasonably LIELPT. ALVIN C. WYMAN July-Aug., 1948 accurate predictions can be made concerning the course of the disease, the recovery rate and the end result, from the original location of the pneumonia. The location of the pneumonia by lobe involvement was correlated with complications, such as pleurisy or effusion, reinfection, recurrence, clearing time, and condition of the lungs a t the conclusion of the disease.
Seventy-five and two tenths per cent of the cases involved one or both lower lobes, with almost equal incidence in the other 3 lobes, including multilobar involvements. The overall roentgenographic clearing time was 15.2 days with no correlation between lobe involved and recovery rate in uncomplicated cases. An average of 4 days more was required for clearing if pleurisy or effusion were complications. The presence of pleurisy or effusion bore no relation to the location of the pneumonia. Atelectasis, interlobar effusion,.loculated effusion, spontaneous pneumothorax, pericardial effusion, and subcutaneous emphysema were rare complications.
Ninety and nine tenths per cent recovered with completely normal lung fields. Minor permanent or semi-permanent fibrotic changes such as parietal or interlobar pleural thickening and localized parenchymal fibrosis occurred in 7 per cent, due mainly to lower lobe pneumonias. Bronchiectasis was suspected in 13 cases because of prolongation of the clearing time, but bronchography did not confirm this impression. Four cases of. lower lobe pneumonia developed true bronchiectasis. Care was exercised to postpone bronchography until the disease had progressed into a subacute or chronic stage, to exclude cases of "pseudobronchiectasis."
One case of primary atypical pneumonia complicated by the development of a spontaneous subcutaneous emphysema and saccular bronchiectasis is reported in detail.
Department of Radiology, Alexandria Hospital, Alexandria, Va. RESUMEN Este estudio es un analisis estadistico de 855 casos de neumonia primaria atlpica de etiologfa desconocida. Se llev6 a cab0 este estudio a fin de determinar si, desde el punto de vista roentgenol6gic0, es posible hacer pronbsticos razonablemente exactos acerca del curso de la enfermedad, el indice de reposici6n y el resultado final, basados en la ubicaci6n original de la neumonia. Se puso en relaci6n la ubicaci6n de la neumonia por 16bulos invadidos con compllcaciones, tales como pleuresia o derrame, reinfec-ci6n, recidivas, tiempo de aclararse y el estado de 10s pulmones a1 fin de la enfermedad.
En el 75.2 por ciento de 10s casos estaban invadidos uno o 10s dos 16bulos inferiores, con una frecuencia m h o menos igual en 10s otros 3 16bulos, inclusive de invasiones multilobulares. El tiempo total de aclararse la roentgenografia fue de 15.2 dfas y, en cams no complicados, no hub0 relaci6n alguna entre el 16bulo invadido y el indice de reposici6n. Se necesit6 un promedio de cuatro dfas mhs para aclararse en casos complicados por pleuresia o derrame. La presencia de pleuresfa o derrame no tuvo ninguna relaci6n con la ubicaci6n de la neumonia. Complicaciones raras fueron atelectasia, derrame interlobular, derrame loculado, neumot6rax esponthneo, derrame pericardiaco y enfisema subcut8neo.
El 90.9 por ciento recuper6 con campos pulmonares completamente normales. En el 7 por ciento ocurrieron cambios fibrosos menores, permanentes o semi-permanentes, tales como engrosamiento pleural parietal o interlobular y fibrosis localizada del parenquima, debidos principalmente a neumonias de 16bulos inferiores. Se sospech6 bronquiectasia en 13 casos debido a prolongaci6n en el tiempo de aclararse, per0 la broncografia no confirm6 esta opini6n. En cuatro casos de neumonia en 16bulos inferiores se desarroll6 bronquiectasia verdadera. Se tom6 cuidado de aplazar la broncografia hasta cuando la enfermedad hub0 progresado a una etapa subaguda o cr6nica, a fin de excluir casos de "seudobronquiectasia."
Se informa en detalle sobre un caso de neumonfa primaria atipica complicada por el desarrollo de enfisema subcut&neo esponthneo y bronquiectasia sacular.
